All manipulations were carried out under an atmosphere of dry, O 2 -free N 2 employing a VAC atmospheres glove box and a Schlenk vacuum-line. Solvents were purified with a Grubbs-type column system manufactured by Innovative Technology and dispensed into thick-walled Schlenk glass flasks equipped with Teflon-valve stopcocks (pentanes, hexanes, toluene, tetrahydrofuran, and dichloromethane). 
: 1 Figure S5: 11 B{ 1 H} NMR spectrum of imidazolium tetrafluoroborate in CD 2 Cl 2 .
Synthesis of 1-(di(tert-butyl)phosphanyl)-3-methyl-imidazolylidene.
A 20 mL vial was charged with above imidazolium tetrafluoroborate salt (0.5971 g, 1.909 mmol), suspended in diethyl ether (8 mL), and cooled to -35 o C. KHMDS (0.4026 g, 2.018 mmol) in diethyl ether (4 mL) was added drop-wise to the stirring suspension to immediately afford a pale yellow solution. Mixture was warmed to room temperature and stirred for a further 30 minutes. Concentration of mixture afforded an off-white residue that was washed with pentane (2 x 4 mL) and filtered through a Celite plug. The yellow filtrate was concentrated to 1 mL and a pale-yellow precipitate was observed. Vial was placed in freezer overnight to complete precipitation of product. The yellow supernatant was then syringed off and discarded.
Residue was dried under vacuum to afford pale yellow crystals (0.3030 g, 70%). 65  70  75  80  85  90  95  100  105  110  115  120  125  130  135  140  145  150  155  160  165 Figure S10: 31 P{ 1 H} NMR spectrum of complex 2 in CD 2 Cl 2 .
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Figure S11: 13 C{ 1 H} NMR spectrum (top) and dept135 NMR spectrum (bottom) of complex 2 in CD 2 Cl 2 .
5. Selective synthesis of complex 1. Vial was concentrated to dryness and dark red residue washed with benzene (3 x 4 mL) to extract product. Extracts were filtered through celite and filtrate was S10 
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Figure S16: 13 C{ 1 H} NMR spectrum of complex 4 in C 6 D 6 . To a solution of O(CH 2 CH 2 SH) 2 (0.0950 g, 0.6872 mmol) in THF (15 mL) in a 50 mL flask, n-BuLi (0.5 mL, 1.6mol/L in hexane) was added drop-wise at -78 ºC. The solution was stirred for thirty minutes before PhHSiCl 2 (0.1316 g, 0.7431 mmol) was slowly added to the reaction mixture. The reaction was stirred at -78 ºC for 30 minutes and then allowed to continue for 3 hours at room temperature. Upon completion of reaction hexane (30 mL) was added to the mixture to precipitate LiCl. The suspension was filtered and the filtrate was evaporated under vacuum. The product was washed with pentane (5 x 30 mL), dried under vacuum, and obtained as colorless crystals (0.1449 g, 87%). 
Synthesis of complex 5.
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